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1 .  Research  Suinniarv 

With  partial  support  from  AFOSR,  a  broad  experimental  and 
theoretical  program  in  research  on  atomic  inner-shell  processes 
has  been  carried  out. 

Dynamic  correlation  phenomena  in  atoms  have  been  explored 
experimentally  with  synchrotron  radiation  as  well  as  theoretical¬ 
ly  in  terms  of  resonant  scattering  theory;  special  attention  has 
been  given  to  the  elucidation  of  fundamental  aspects  of  rear¬ 
rangement  following  ionization  in  deep  inner  shells.  The  relati¬ 
vistic  quantum  theory  of  post-collision  interaction  has  been 
formulated  and  perfected  by  inclusion  of  final-state  interac¬ 
tions;  critical  predictions  have  been  tested  through  experiments. 

Properties  of  highly  stripped  ions  have  been  computed  rela- 
tivistically  in  intermediate  coupling  with  configuration  interac¬ 
tion,  including  quantum  electrodynamic  effects.  Charged-particle 
ionization  cross  sections  have  been  calculated,  including  the 
effect  of  autoionizing  resonances  on  electron-impact  excitation 
rates.  Dielectronic  recombination  rates  have  been  calculated.  An 
extensive  computation  of  relativistic  Auger  radial  matrix  ele¬ 
ments  has  been  performed;  the  results  can  be  used  to  calculate 
radiationless  transition  rates  in  multiply  ionized  atoms  and  are 
expected  to  be  very  useful  for  the  computation  of  Auger  rates  in 
molecules. 

The  theory  of  multiphoton  ionization  in  strong  laser  fields 
has  been  reexamined  and  tied  to  basic  quantum  electrodynamics.  By 
quantizing  the  field  and  introducing  suitable  boundary  condi¬ 
tions,  a  time-independent  approach  has  been  developed  on  the 
basis  of  formal  scattering  theory.  The  approach  has  been  applied 
to  photodetachment  of  the  negative  hydrogen  ion,  recently  ex¬ 
plored  at  LAMF;  ■  the  theory  agrees  well  with  the  new  data. 
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